Serum sdLDL-C and Cellular SREBP2-Dependent Cholesterol Levels; Is there a Challenge on Targeting PCSK9? by Softanmohammadi, E. et al.
25ML*QWKPMU# ,71"RWUJ!
8'. ,661
25ML*QWKPMU"v 7ZQOQVITXIXMZ
7ZQOQVITVQVI]fVQZIL
6(580VG/'/&$1'&(//8/$565(%3'(3(1'(17&+2/(67(52/
/(9(/6,67+(5($&+$//(1*(217$5*(7,1*3&6."
61>71[L4,4+=;-:=5=1;:-*8B)>1;67/074-;<-:74)=E-412)5)#
,)418+;3!8:-,;<)>42)1B)B7>3)75-<)'
-TPIU;WT\IVUWPIUUILQ;ILMOP8QZIV)[OPIZ5WPIUUILQ*Q\I0W[[MVQ
.IMbMP6I[MZQ5WPIUUIL;PIJIVQ5WPIUUIL6IRINQ
1ZIV=VQ^MZ[Q\aWN5MLQKIT;KQMVKM[5MLQKIT;KPWWT*QWKPMUQ[\Za,MXIZ\UMV\<MPZIV1ZIV
1ZIV=VQ^MZ[Q\aWN5MLQKIT;KQMVKM[;KPWWTWN5MLQKQVMv1V\MZVI\QWVIT*ZIVKP<MPZIV1ZIV
1ZIV=VQ^MZ[Q\aWN5MLQKIT;KQMVKM[+MTT]TIZIVL5WTMK]TIZ:M[MIZKP+MV\MZ<MPZIV1ZIV
;]UUIZa
*IKSOZW]VL" ;MZ]U [UITT LMV[M 4,4KPWTM[\MZWT [L4,4
+^IT]MQ[[]OOM[\ML\WJMIVQUXWZ\IV\ZQ[SNIK\WZNWZI\P
MZW[KTMZW[Q[ ;QVKM [L4,4+ KPIVOM[ UIa JM ZMTI\ML \W
8+;3!IVL;:-*8N]VK\QWV[\PMIQUWN\PQ[[\]La_I[\W
QV^M[\QOI\M KWZZMTI\QWV[ JM\_MMV [L4,4+ KQZK]TI\QVO
8+;3!;:-*8M`XZM[[QWVIVL[WUMTQXQLXIZIUM\MZ[QV
[MZ]UIVLJ]NNaKWI\NZIK\QWVWNPMIT\Pa[]JRMK\[
5M\PWL["7VMP]VLZMLIVL\_MV\aNW]Z[]JRMK\[_MZMZIV
LWUTaQVKT]LMLQV\PM[\]La<PMTQXQLXZWNQTM_I[UMI[]ZML
][QVOZW]\QVMTIJWZI\WZaUM\PWL[<PM[MZ]U[L4,4+TM^MT
_I[KITK]TI\MLJaIPMXIZQVZMTI\MLXZMKQXQ\I\QWV\MKPVQY]M
<PM KMTT]TIZ 4,4+XZW\MQV IVL KPWTM[\MZWTXZW\MQV ^IT]M[
_MZMUMI[]ZML IN\MZ Ta[QVO WN KMTT[ _Q\PUM\PIVWTKPTWZW
NWZUJQVIZa[WT^MV\<PMKQZK]TI\QVO8+;3!TM^MT_I[UMI
[]ZML][QVO-41;)\MKPVQY]M<PM;:-*8M`XZM[[QWVTM^MT
_I[M[\QUI\ML][QVO\PM:<Y8+:\MKPVQY]M
:M[]T\[" ,I\I[PW_ML[QOVQNQKIV\KWZZMTI\QWV[JM\_MMV4,4
+ </ IVL [L4,4+ TM^MT[ Z% X%# Z%
X% <PM KQZK]TI\QVO 8+;3! TM^MT _I[ KWZZMTI\ML \W
4,4+ Z%! X% J]\ VW\ \W [L4,4+ Z% 
X% )T[W KMTT]TIZ 4,4+ ^IT]M _I[ VW\ ZMTI\ML \W
[MZ]U4,4+TM^MTZ%X%!.]Z\PMZUWZM\PMZM
_I[IVQV^MZ[MKWZZMTI\QWVJM\_MMVKMTT]TIZ4,4+XZW\MQV
^IT]MIVLM[\QUI\MLLMVW^W KPWTM[\MZWTXZW\MQV^IT]MZ%
X%;QUQTIZZM[]T\[_MZMWJ[MZ^MLNWZKMTT]TIZ
4,4+XZW\MQV ^IT]M IVL ;:-*8 M`XZM[[QWV TM^MT Z%
X%
3ZI\IS[ILZHIR
=^WL" >ZMLVW[\Q UITQP O][\QP fM[\QKI 4,4PWTM[\MZWTI
[L4,4+ XZML[\I^TRMVM [] SIW ^IHIV NIS\WZ ZQbQSI bI
I\MZW[STMZWb] 8Wc\W XZWUMVM ] [L4,4+ UWO] JQ\Q XW
^MbIVM[IN]VSKQRWU8+;3!Q;:-*8KQTRW^M[\]LQRMJQW
RMLI [M Q[\ZIHMSWZMTIKQRM QbUMd][L4,4+8+;3!]KQZ
S]TIKQRQ MS[XZM[QRM;:-*8 QVMSQP TQXQLVQPXIZIUM\IZI]
[MZ]U]QNZISKQRQTM]SWKQ\IbLZI^QPQ[XQ\IVQSI
5M\WLM"=[\]LQR]RMVI[]UQfVW]STR]fMVWQ[XQ\IVQSI
4QXQLVQXZWNQTQQbUMZMVQ[]Z]\QV[SQUTIJWZI\WZQR[SQUUM\WLI
UI6Q^W[L4,4+][MZ]U]QbZIf]VI\RMPMXIZQVXZMKQXQ\I
KQWVWU \MPVQSWU >ZMLVW[\Q eMTQR[SWO 4,4+XZW\MQVI Q
PWTM[\MZWTIXZW\MQVI UMZMVM [] XW[TM TQbQZIVRI eMTQRI
JQVIZVQU ZI[\^WZWUUM\IVWTIPTWZWNWZUI6Q^W8+;3!]
KQZS]TIKQRQ UMZMV RM \MPVQSWU -41;) 6Q^W MS[XZM[QRM
;:-*8WLZMdMVRM\MPVQSWU:<Y8+:
:Mb]T\I\Q" 8WLIKQ [] XWSIbITQ bVIfIRVM SWZMTIKQRM QbUMd]
VQ^WI 4,4+ </ Q [L4,4+ Z% X%# Z%
X%6Q^W8+;3!] KQZS]TIKQRQ SWZMTQ[IW RM [I 4,4+
Z%!X%ITQVMQ[I[L4,4+Z% X%
<ISWdM ^ZMLVW[\ eMTQR[SWO 4,4+ VQRM JQTI XW^MbIVI [I
VQ^WWU 4,4+ ] [MZ]U] Z% X%! C\I^QcM
W\SZQ^MVI RM QV^MZbVISWZMTIKQRI QbUMd]^ZMLVW[\QeMTQR[SWO
4,4+XZW\MQVI Q ^ZMLVW[\Q WLZMdMVWO LM VW^W PWTM[\M
ZWTIXZW\MQVIZ%X%;TQfVQZMb]T\I\Q[]]WfMVQ
bI ^ZMLVW[\ eMTQR[SWO 4,4+XZW\MQVI Q VQ^W MS[XZM[QRM
;:-*8Z%X%
)LLZM[[NWZKWZZM[XWVLMVKM"
5WPIUUIL6IRINQ
+MTT]TIZIVL5WTMK]TIZ:M[MIZKP+MV\MZ*QWKPMUQ[\Za,MXIZ\UMV\
1ZIV=VQ^MZ[Q\aWN5MLQKIT;KQMVKM[5MLQKIT;KPWWT<MPZIV1ZIV
MUIQT"VJ[UU[JVQ]U[IKQZ
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
25ML*QWKPMU# 
,QWURGXFWLRQ
1\Q[_MTTSVW_V\PI\QVNTIUUI\WZaM^MV\[\ZQOOMZ
I\PMZWOMVQKXZWKM[[M[QVWZLMZ\WLM^MTWXI\PMZW[KTM
ZW\QK XTIY]M[ .]Z\PMZUWZM \PM XTIY]M OZW_\P IVL
LM^MTWXUMV\ZMTI\M QVLQ^QL]ITTa \WKTI[[QK ZQ[S NIK\WZ[
IVLTWKITUWTMK]TIZM^MV\[+QZK]TI\QVO4,4XIZ\Q
KTM[IZMZMXWZ\MLI[I[\ZWVOZQ[SNIK\WZNWZI\PMZW[KTM
ZW[Q[<PM[MXIZ\QKTM[IZMIJTM\WXI[[\PZW]OP\PM^M[
[MT MVLW\PMTQIT TIaMZ IVL \W JMKWUM UWLQNQML Ja
M`\ZIKMTT]TIZ KI\ITa\QK IVL W`QLIV\ IOMV\[ UQVQUITTa
UWLQNQML4,4 UU4,4IVLW`QLQbML4,4 7`4,4
XIZ\QKTM[QV[]JMVLW\PMTQIT[XIKM<PMUWLQNQMLXIZ
\QKTM[IZM\PM[]JRMK\NWZNWZUI\QWVWNNWIUKMTT[IVL
KMV\ZITKWZMWNI\PMZW[KTMZW\QKXTIY]M5WZMW^MZ\PM
KWUXWVMV\[WNUWLQNQML4,4XIZ\QKTM[I[KPMUW\IK
\QKIOMV\[KIVQUXZW^M\PMQVNTIUUI\WZaM^MV\[IVL
XTIY]MZMUWLMTQVO
;M^MZIT[\]LQM[[PW_ML\PI\KI[M[_Q\P\PMVWZ
UIT[MZ]U4,4TM^MT[LM^MTWX+>,6]UMZW][
[\]LQM[ IT[W [PW_ML \PI\ \PMXPa[QKIT KPIZIK\MZQ[\QK[
WN4,4XIZ\QKTM[[]KPI[[QbMLMV[Q\aTQXQLIVLXZW\MQV
KWV\MV\[ ZI\PMZ \PIV [QUXTa 4,4 KWVKMV\ZI\QWV IZM
UWZMQUXWZ\IV\NIK\WZ[NWZKWZWVIZa^I[K]TIZLQ[MI[M
+>,ZQ[S<PM[UITTLMV[M4,4[L4,4XIZ\QKTM[IZM
\PM []JNZIK\QWV[ _Q\P LMV[Q\a ZIVOM v
OU4\PI\IZM\PW]OP\\WJMIUWZMQUXWZ\IV\I\PMZW
OMVQK NIK\WZ \PIV \PM TIZOM XIZ\QKTM[ VIUMTa TIZOM
J]WaIV\ 4,4 TJ4,4 <PMa KWV\IQV TM[[ KPWTM[\MZWT
^IT]M[IVLTW_MZINNQVQ\aNWZ\PM4,4ZMKMX\WZ4,4:
.]Z\PMZUWZM\PMaIZMKPIZIK\MZQbMLI[PI^QVOITWV
OMZPITNTQNM]VLMZOWQVOOZMI\MZ[][KMX\QJQTQ\aNWZW`Q
LI\QWVZMIK\QWV[
7V \PM W\PMZ PIVL \PM UWTMK]TIZ [\]LQM[
[PW_ML \PI\ KPWTM[\MZWT PWUMW[\I[Q[ Q[ LMXMVLMV\
]XWV\PMXZWXZW\MQVKWV^MZ\I[M[]J\QTQVSM`QV\aXM!
8+;3! N]VK\QWV <PM 8+;3! M`XZM[[QWV Q[ UW[\Ta
NW]VL QV \PM TQ^MZIVL Q[ [MKZM\ML QV\WKQZK]TI\QWV 1\
IK\[I[IXTI[UIKPIXMZWVM\WQV\MZVITQbM4,4:QV\W
\PM Ta[W[WUM .]Z\PMZUWZM \PM [\MZWT ZMO]TI\QWV
MTMUMV\JQVLQVOXZW\MQV;:-*8ZMO]TI\WZa[a[
\MUZMTI\M[\W\PM8+;3!IVL4,4:M`XZM[[QWVTM^MT[
[W\PI\\PMaKIVQV^MZ[MTaINNMK\[MZ]U4,4TM^MTIVL
KPWTM[\MZWT [aV\PM[Q[   ! 0MZM _M QV^M[\QOI\ML
KWZZMTI\QWV[ JM\_MMV 8+;3! ;:-*8 M`XZM[[QWV
[L4,4+\W\ITKPWTM[\MZWT\W\IT\ZQOTaKMZQLMIVL4,4
+^IT]M[
0HWKRGVDQG0DWHULDOV
;]JRMK\[
7VM P]VLZML \_MV\aNW]Z PMIT\Pa IL]T\[ IOML
$  aMIZ[_Q\P*51!  SOU _MZM ZIV
LWUTaZMKZ]Q\MLNZWUXMWXTMZMNMZZMLQV\WPMIT\PKMV
\MZ[6WZ\PWN<MPZIVNWZZW]\QVMKPMKS]X*I[MLWV
UMLQKITPQ[\WZa\PM[]JRMK\[PILVWKTQVQKITXZWJTMU[
LQIJM\M[UaWKIZLQIT QVNIZK\QWV T]X][ IVL QUU]VM
LMNMK\[6WVMWN\PM[]JRMK\[PIL\ISMVUMLQKI\QWV[
IVL []XXTMUMV\[ NWZ I\ TMI[\ \PM XZM^QW][ \PZMM
UWV\P[ =VQ^MZ[Q\a M\PQK[ KWUUQ\\MM IXXZW^ML \PM
[\]La IVL QVNWZUML KWV[MV\ _I[ WJ\IQVML NZWU ITT
[]JRMK\[
;IUXTM[
<PM[MZI_MZMWJ\IQVMLNZWU_PWTMJTWWL[IU
XTM[ZXU![.]Z\PMZUWZMJ]NNaKWI\NZIK
\QWV[_MZMXIZ\QITTa[MXIZI\MLNZWU\PM-,<)KWV\IQV
QVO_PWTM JTWWL [IUXTM[ U4 IVL ITQY]W\[_MZM
XZM[MZ^MLI\v +
*QWKPMUQKITUMI[]ZMUMV\[
4QXQLXZWNQTM;MZ]U\W\ITKPWTM[\MZWT<+\W\IT
\ZQOTaKMZQLM</IVL0,4+TM^MT[_MZMUMI[]ZMLJa
ZW]\QVMTIJWZI\WZa\MKPVQY]M[8IZ[)bUWWVSQ\ 8IZ[
)bUWWV1VK<MPZIV1ZIV;MZ]U4,4+^IT]M_I[
LQZMK\TaUMI[]ZMLJa\PMMVbaUMKWTWZQUM\ZQKUM\PWL
IN\MZ WUQ\\QVO0,4>4,4IVL KPaTWUQKZWV TQXWXZW
\MQV[ 8IZ[ )bUWWV SQ\ 8IZ[ )bUWWV 1VK <MPZIV
1ZIV
;MZ]U[UITT LMV[M4,4+ [L4,4+0MXIZQV
5O =U4!UUWT4IVL0MXIZQV5V
=U4UUWT4[WT]\QWVU4_I[ILLML
\W[MZ]UU4IVLQVK]JI\MLI\ZWWU\MUXMZI
\]ZM[<PMVQ\_I[\ZIV[NMZZMLQV\WKWTLZWWU
![IVLKMV\ZQN]OMLZXU![\W[MXI
ZI\M\PM[]XMZVI\IV\KWV\IQVQVO[L4,4XIZ\QKTM[
<PM []XMZVI\IV\ [L4,4+ IVL KPWTM[\MZWT ^IT]M[
_MZMLQZMK\TaLM\MZUQVMLJa8IZ[)bUWWVSQ\[
+MTT]TIZKPWTM[\MZWTIVL4,4+<PM-,<)KWV
\IQVQVO_PWTMJTWWL[IUXTM[_MZMKMV\ZQN]OML
ZXU[IVL\PMQZXTI[UI_MZMXW]ZMLW]\<PM
J]NNa KWI\[  P4 _MZM XIZ\QITTa [MXIZI\ML IVL
\PMQZ ZML JTWWL KMTT[ _MZM Ta[ML Ja :*+ Ta[Q[ J]NNMZ
P4# O IUUWVQ]UKPTWZQLM 60+T O
+WVKT][QWV[" ?MKWVKT]LML\PI\\PM[MZ]U[L4,4+^IT]M
Q[VW\ZMTI\ML\WKQZK]TI\QVO8+;3!.]Z\PMZUWZM;:-*8
ZMO]TI\WZa[a[\MU_I[IJTM \WMTM^I\M \PMKMTT]TIZKPWTM[
\MZWT TM^MTIN\MZZML]KQVO4,4QVNT]`?M[]OOM[\\WQV^M[
\QOI\M\PMKMTT]TIZ[L4,4NI\MIVLTQXQL[aV\PM[Q[XI\P_Ia[
QV8+;3!\IZOM\QVO[\]LQM[
3Ma_WZL[" [L4,4+4,4+8+;3!;:-*8
BISTR]fIS"BISTR]fQTQ [UWLI ^ZMLVW[\ [L4,4+] [MZ]U]
VQRMXW^MbIVI [I8+;3!]KQZS]TIKQRQ C\I^QcM ZMO]TIKQWVQ
[Q[\MU;:-*8JQWRM[XW[WJIVLIXWLQOVMVQ^WeMTQR[SWO
PWTM[\MZWTIXW[TM[UIVRMVRILW\WSI4,4;I^M\]RMUWLI[M
Q[\ZIHQ[]LJQVIeMTQR[SWO[L4,4SIWQX]\IVRM[QV\MbMTQXQLI
][\]LQRIUISWRMeM[MNWS][QZI\QVI8+;3!
3TR]fVMZMfQ" [L4,4+4+4+8+;3!;:-*8
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
 ;WT\IVUWPIUUILQ M\IT" [L4,48+;3!IVL;:-*8LMXMVLMV\KPWTM[\MZWT
XW\I[[Q]UJQKIZJWVI\M30+7O-,<)LQ[
[WT^ML QV  4 LL07 X0   <PM KMTT XTI\M[ _MZM
ZQV[MLIVLKMV\ZQN]OMLI\TMI[\\PZMM\QUM[_Q\P:*+
Ta[Q[J]NNMZZXU[<PMV\PMa_MZMTa[ML
JaUM\PIVWTKPTWZWNWZU " JQVIZa [WT^MV\ JI[ML
WV*TQOPIVL,aMZUM\PWL<PMJW\\WUNZIK\QWV[
_MZM[MXIZI\MLIVL3+4[WT]\QWV  LQT]\ML_Q\P
UM\PIVWT_I[ILLML\WMIKP[IUXTMIVLKMV\ZQN]OML
I\ZXUNWZ[<PM[]XMZVI\IV\[_MZMM^IX
WZI\MLQV[QLM\PMKPMUQKITPWWLPW]Z[<PMXZW
\MQV O4 *ZILNWZL UM\PWL  \W\IT KPWTM[\MZWT
UUWT4 IVL 4,4+ ^IT]M[ _MZM UMI[]ZML IN\MZ
ILLQVOP4WNUM\PIVWT
,M VW^W KPWTM[\MZWT<PM KMTT]TIZ 4,4+ ^IT]M
_I[[]J\ZIK\MLNZWUKMTT]TIZ\W\ITKPWTM[\MZWT^IT]M\W
M[\QUI\M W\PMZ KPWTM[\MZWT [W]ZKM[ []OOM[\ML I[ LM
VW^W KPWTM[\MZWT WN KMTT]TIZ NZIK\QWV M[\QUI\ML LM
VW^W KPWTM[\MZWT ^IT]M % +MTT]TIZ \W\IT KPWTM[\MZWT
^IT]Mv+MTT]TIZ4,4+^IT]M
+QZK]TI\QVO8+;3!<PM8+;3!-41;)SQ\JI[ML
WV\PM[\IVLIZL[IVL_QKPMVbaUMTQVSMLQUU]VW[WZ
JMV\ I[[Ia _I[ ][ML IVL IXXTQML IKKWZLQVO \W \PM
UIV]NIK\]ZMZr[ QV[\Z]K\QWV[ )JVW^I KI\ VW"
3)<PM8+;3!^IT]M[_MZMLM\MZUQVML_Q\P
[\IVLIZLTQVMIZK]Z^M
:6)<W\IT :6) _I[ Q[WTI\ML NZWU J]NNa KWI\
:6)Q[WTI\QWVSQ\)ZaI\W][*]NNaKWI\[IUXTM
P4_I[\ZIV[NMZZMLQV\WI\]JMKWV\IQVQVOTa[Q[[WT]
\QWVP4<PMVKPTWZWNWZUP4_I[ILLML
IVLKMV\ZQN]OMLI\ZXUNWZ[<PM]XXMZ
XPI[M_I[[MXIZI\MLIVL ZQV[ML_Q\PM\PIVWT 
WVI[XQVKWT]UVIVLNQVITTa:6)_I[XZMXIZMLNZWU
\PM[XQVKWT]UV_Q\P,-8+\ZMI\ML_I\MZ
K,6)K,6)_I[[aV\PM[QbMLWV \PMJI[Q[WN
UIV]NIK\]ZMZr[ QV[\Z]K\QWV[ 8ZQUM;KZQX\ 11 [\ZIVL
K,6);aV\PM[Q[3Q\<ISIZI2IXIV :6)P4_I[
ILLML\WUI[\MZUQ`KWV\IQVQVO:<MVbaUMIVL_I[
QVK]JI\MLI\+NWZ![<PMVQ\_I[QVIK\Q^I\
MLI\ +NWZ[IVL_I[SMX\I\v +
;:-*8 M`XZM[[QWV <PM J]NNa KWI\ ;:-*8
M`XZM[[QWV^IT]M_I[UMI[]ZMLJa9]IV\Q.I[\;A*:
/ZMMV 8+: 3Q\ 9QIOMV /MZUIVa \MUXMZI\]ZM
KaKTM[V%#LMVI\]ZI\QWV!+NWZ[#IVVMIT
QVOIVLM`\MV[QWV + NWZ[<PMXZQUMZ[ NWZ
;:-*8OMVM_MZMLM[QOVML_Q\P/MVWUQK[-`XZM[
[QWV;WN\_IZM^MZr+<)+//</+)/)+)/<
</+<r r++)///<<//<)+<</))///r
IVLVWZUITQbML_Q\PJM\IIK\QVOMVMr<+++<//)
/))/)/+<)+/r r/<)/<<<+/<//)</++)
+)r
;\I\Q[\QKITIVITa[Q[
,I\I _I[ IVITabML _Q\P I [\I\Q[\QKIT [WN\_IZM
XIKSIOM >MZ[QWV  +PQKIOW ;8;; 1VK <PM
3WTUWOWZW^;UQZVW^\M[\_I[IXXTQML\WM^IT]I\M\PM
VWZUITLQ[\ZQJ]\QWV<PMXIZ\QITKW^IZQI\M[ NWZJQVIZa
ZMOZM[[QWV[_MZMKWV\ZWTTMLJaIOMOMVLMZIVL*51
XIZIUM\MZ[ ,QNNMZMVKM[ JM\_MMV OMVLMZ OZW]X[
_MZM [\I\Q[\QKITTaM^IT]I\ML_Q\P;\]LMV\\ \M[\<PM
LMT\I+< ^IT]M_I[KITK]TI\ML\WLM\MZUQVM\PMZMTI
\Q^MM`XZM[[QWVWN;:-*8OMVM
5HVXOWV
8WX]TI\QWVKPIZIK\MZQ[\QK[
<IJTM 1 [PW_[ [WUMJQWKPMUQKITXIZIUM\MZ[ QV
\PM [\]La XWX]TI\QWV <PM [MZ]U [L4,4+ ^IT]M
!UUWT4_I[VMIZTaWN[MZ]U4,4+
^IT]M  UUWT4 <PM 4,4+ ^IT]M
 UWTO_I[VMIZTaWN\W\ITKPWTM[\MZWT
^IT]M   UWTO QV KMTT]TIZ NZIK\QWV
5WZMW^MZ\PMZM[]T\[LQLVW\[PW_[QOVQNQKIV\I[[WKQ
I\QWV[ JM\_MMV OMVLMZ IVL [MZ]U 4,4+ ^IT]M
X% IVL IT[W JM\_MMV OMVLMZ IVL [MZ]U
[L4,4+^IT]MX%
;MZ]U4,4+
<PMZM _MZM VW [QOVQNQKIV\ TQVMIZ KWZZMTI\QWV[
JM\_MMV IOM IVL [MZ]U 4,4+ ^IT]M Z%!
X%! IVL IT[W JM\_MMV KMTT]TIZ 4,4+XZW\MQV
IVL[MZ]U4,4+^IT]M[Z%X%!;QUQTIZ
LI\I_MZMWJ\IQVMLNWZKMTT]TIZ\W\ITKPWTM[\MZWTXZW
\MQV IVL [MZ]U 4,4+ ^IT]M[ Z% X%
0W_M^MZ I [QOVQNQKIV\ KWZZMTI\QWV _I[ WJ[MZ^ML
JM\_MMV[MZ]U[L4,4+IVL4,4+^IT]M[Z%
X%<IJTM11
;MZ]U[L4,4+
<PM[MZ]U[L4,4+^IT]M[LQLVW\KWZZMTI\M\W
IOMZ%X% \W\ITKPWTM[\MZWTZ%
X% KMTT]TIZ 4,4+XZW\MQV ^IT]M Z%
X%! IVL KMTT]TIZ \W\IT KPWTM[\MZWTXZW\MQV ^IT]M
Z%!X% 0W_M^MZI[QOVQNQKIV\KWZZMTI\QWV
_I[ WJ[MZ^ML JM\_MMV [MZ]U [L4,4+ IVL \W\IT
\ZQOTaKMZQLM^IT]M[Z%X%1VKWV\ZI[\_Q\P
[MZ]U4,4+^IT]M_MLQLVW\KWV[QLMZI[[QOVQNQKIV\
\PMKWZZMTI\QWVJM\_MMV[MZ]U[L4,4+IVL8+;3!
^IT]M[Z% X%<IJTM111
+MTT]TIZ4,4+IVL\W\ITKPWTM[\MZWT
:M[]T\[[PW_MLI[QOVQNQKIV\KWZZMTI\QWVJM\_MMV
KMTT]TIZ 4,4+XZW\MQV IVL \W\IT KPWTM[\MZWTXZW\MQV
^IT]M[Z%X%!)T[W_MWJ[MZ^MLQV^MZ[M
KWZZMTI\QWV[JM\_MMVKMTT]TIZ4,4+XZW\MQVIVLM[\Q
UI\ML LM VW^W KPWTM[\MZWTXZW\MQV ^IT]M[ Z%v
X% IVL JM\_MMV \PM ;:-*8 M`XZM[[QWV
TM^MT IVL KMTT]TIZ 4,4+XZW\MQV ^IT]M Z%v
X%<IJTM1>
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
'LVFXVVLRQ
<PM[MZ]U4,4+^IT]MQ[SVW_VI[WVMWN\PM
UW[\QUXWZ\IV\KTI[[QKZQ[SNIK\WZ[QV\PMXI\PWOMVM
[Q[ WN KIZLQW^I[K]TIZ LQ[MI[M[ +>, 1V ZMKMV\
LMKILM[ \PM [\]LQM[ PI^M JMMV LQZMK\ML I\ QV\ZW
L]KQVO [\I\QV[ I[ LZ]O[ TW_MZQVO \PM [MZ]U 4,4+
TM^MT5WZMW^MZIVM_IXXZWIKPNWTTW_QVOQVKTQVQKIT
\ZQIT[Q[[]OOM[\ML\W\IZOM\\PMKQZK]TI\QVO8+;3!QV
WZLMZ\WLQUQVQ[P\PM4,4:QV\MZVITQbI\QWVIVL[MZ]U
4,4+TM^MT1V\PQ[[\]La_MQV^M[\QOI\ML\PM
KWZZMTI\QWV[JM\_MMV4,4+IVL[L4,4+^IT]M[IVL
[WUMTQXQLXIZIUM\MZ[)T[W_MM^IT]I\ML\PMMNNMK\
WNKQZK]TI\QVO8+;3!WV\PM[MZ]U4,4+IVL[L4,4
+^IT]M[IVL \PMI[[WKQI\QWVWN;:-*8M`XZM[[QWV
TM^MT_Q\P\PMKMTT]TIZ4,4+^IT]M[W\PI\Q\UIaPMTX
\WM`XTIQV\PMZM[]T\[WNKTQVQKIT\ZQIT[
)T\PW]OP4,4+^IT]M Q[SVW_VI[I[\ZWVO ZQ[S
NIK\WZNWZ+>,Q\Q[VW\IT_Ia[MTM^I\MLQV+>,XI\QMV\[
6]UMZW][[\]LQM[[]OOM[\ML\PI\[MZ]U[L4,4^IT]MQ[
\PW]OP\ \W JM I UWZM I\PMZWOMVQK NIK\WZ [W \PI\ Q\[
UMI[]ZMUMV\UIa JM ][MN]T NWZ M^IT]I\QVO +>, ZQ[S
.]Z\PMZUWZMIV]UJMZWN [\]LQM[ ZMXWZ\ML \PI\
[MZ]U[L4,4Q[IXZQUIZaNIK\WZNWZ\PMLM^ MTWXUMV\WN
I\PMZWOMVQK M^MV\[  1V IOZMMUMV\ _Q\P \PM[M
ZMXWZ\[ _M [PW_ML I [QOVQNQKIV\ KWZZMTI\QWV JM\_MMV
[MZ]U4,4+IVL[L4,4+^IT]M[5WZMW^MZ_MNW]VL
IKWZZMTI\QWVJM\_MMV[L4,4IVL\W\IT\ZQOTaKMZQLM^IT
]M[I[ZMXWZ\MLJaW\PMZ[0W_M^MZ\PMZM_MZMVW
[QUQTIZZM[]T\[NWZ[MZ]U[L4,4+IVL\W\ITKPWTM[\MZWT
^IT]M[<PQ[UIaJML]M\W\PM[L4,4KPWTM[\MZWTKWV
\MV\\PI\Q[ZMXWZ\ML\WJMTM[[\PIV\PI\WNTIZOM4,4
XIZ\QKTM[  IVL \PM ZWTMWN \W\IT \ZQOTaKMZQLM[I[IV
QUXWZ\IV\ZQ[SNIK\WZQV\PM[\]LaXWX]TI\QWV
7V \PM W\PMZ PIVL Q\ Q[ _MTT SVW_V \PI\ \PM
[MZ]U 4,4+ ^IT]M Q[ I[[WKQI\ML \W KQZK]TI\QVO
8+;3!I[_M[PW_MLQV\PQ[[\]La.]Z\PMZUWZM\PM
IXXZWIKPM[\IZOM\QVO8+;3!PI^M\ZQML\WM`XTIQV\PM
MNNMK\[ WN KWUXTMUMV\IZa \PMZIXQM[ _Q\P [\I\QV[ \W
ZML]KM [MZ]U 4,4 TM^MT[ !?M LQL VW\ WJ[MZ^M
[QOVQNQKIV\ KWZZMTI\QWV[ JM\_MMV [MZ]U 4,4+ IVL
[L4,4+ TM^MT[ IVL \PMQZ ^IT]M[ QV \PM KMTT]TIZ NZIK
\QWV <PM ZM[]T\[ IT[W []OOM[\ML \PI\ KQZK]TI\QVO
8+;3!Q[IJTM\WZMO]TI\M\PMKMTT]TIZ4,4QVNT]`_PQTM
Q\_I[VW\KWZZMTI\ML\W[MZ]U8+;3!^IT]M8ZM^QW][
25ML*QWKPMU# 
7DEOH, +PIZIK\MZQ[\QK[WN\PM[\]LaXWX]TI\QWV
7DEOH,, +WZZMTI\QWV[JM\_MMV[MZ]U4,4+^IT]MIVL[\]La
XIZIUM\MZ[
7DEOH ,,, +WZZMTI\QWV[ JM\_MMV [MZ]U [L4,4+ ^IT]M IVL
[\]LaXIZIUM\MZ[
7DEOH,9 +WZZMTI\QWV[JM\_MMVKMTT]TIZ4,4+XZW\MQV^IT]M
IVL[\]LaKMTT]TIZXIZIUM\MZ[
8IZIUM\MZ 5MIV;,V
)OMaMIZ[ 
;M`UITMNMUITM  !
;MZ]U4,4+UUWT4 
;MZ]U0,4+UUWT4  
;MZ]U\W\ITKPWTM[\MZWT
<+UUWT4 
;MZ]U\W\IT\ZQOTaKMZQLMUUWT4 !
;MZ]U4,4+0,4+ 
;MZ]U4,4+<+  
;MZ]U8+;3!PO4 
;MZ]U[UITTLMV[M4,4+
[L4,4+UUWT4 !
<W\ITKPWTM[\MZWT
[MZ]U[L4,4+NZIK\QWVUUWT4 !!
+MTT]TIZ4,4+XZW\MQVUWTO  
+MTT]TIZ\W\ITKPWTM[\MZWTXZW\MQV
UWTO 
8IZIUM\MZ +WZZMTI\QWVKWMNNQKQMV\Z 8^IT]M
)OMaMIZ[ ! !
[L4,4UUWT4  
+MTT]TIZ4,4+XZW\MQV v !
+MTT]TIZKPWTM[\MZWTXZW\MQV  
8+;3!VOU4 ! 
+WV\ZWTTMLJaIOMOMVLMZIVL*51XIZIUM\MZ[
+WV\ZWTTMLJaIOMOMVLMZIVL*51XIZIUM\MZ[
8IZIUM\MZ +WZZMTI\QWVKWMNNQKQMV\Z 8^IT]M
)OMaMIZ[   
<W\IT\ZQOTaKMZQLMUUWT4  
<W\ITKPWTM[\MZWTUUWT4  
+MTT]TIZ4,4+XZW\MQVUWTO  !
+MTT]TIZKPWTM[\MZWTXZW\MQVUWTO !  
8+;3!PO4 v 
8IZIUM\MZ +WZZMTI\QWVKWMNNQKQMV\Z 8^IT]M
+MTT]TIZKPWTM[\MZWTXZW\MQVUWTO  !
,MVW^WKPWTM[\MZWTXZW\MQVUWTO v 
:MTI\Q^MM`XZM[[QWVTM^MT
;:-*8v'+< v 
#;XMIZUIV
+WV\ZWTTMLJaIOMOMVLMZIVL*51XIZIUM\MZ[
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
 ;WT\IVUWPIUUILQ M\IT" [L4,48+;3!IVL;:-*8LMXMVLMV\KPWTM[\MZWT
[\]LQM[ZMXWZ\ML\PI\[L4,4XIZ\QKTM[PI^MTW_MZINNQV
Q\aNWZ4,4ZMKMX\WZ[\P][_MXZWXW[ML\PI\\PM
8+;3!ZMO]TI\WZaUMKPIVQ[UUIaVW\JMQV^WT^MLQV
[L4,4QVNT]`.]Z\PMZUWZM_M[]OOM[\ML\PI\Q\UIa
JM[\QTTI[\ZWVOZQ[SNIK\WZNWZ+>,M^MVIN\MZ\IZOM\
QVO8+;3!
<PM ZM[]T\[ IT[W [PW_ML \PI\ \PM M[\QUI\MLLM
VW^W KPWTM[\MZWT^IT]MQ[QV^MZ[MTaKWZZMTI\ML\WKMTT]
TIZ 4,4+ ^IT]M 5WZMW^MZ _M WJ[MZ^ML [QUQTIZ
ZM[]T\[JM\_MMV\PMKMTT]TIZ4,4+^IT]MIVL;:-*8
M`XZM[[QWVTM^MT1\_I[MVW]OP\WXZWXW[M\PI\\PM
ZML]KML 4,4 QVNT]` KI][M[ MTM^I\QWV WN \PM KMTT]TIZ
KPWTM[\MZWTTM^MT\PZW]OP\PM;:-*8ZMO]TI\WZa[a[
\MU
1V KWVKT][QWV \PM ZM[]T\[ [PW_ML \PI\ [MZ]U
[L4,4+ ^IT]M KWZZMTI\QVO _Q\P \PM [MZ]U 4,4+
^IT]M Q[ VW\ ZMTI\ML \W KQZK]TI\QVO 8+;3! .]Z\PMZ
UWZM_MKWV[QLMZML\PMZWTMWN\PM;:-*8ZMO]TI
\WZa [a[\MU \W MTM^I\M \PM KMTT]TIZ KPWTM[\MZWT TM^MT
IN\MZZML]KQVO4,4QVNT]`?M[]OOM[\MLQV^M[\QOI\QVO
\PM KMTT]TIZ [L4,4 NI\MIVL \PM QV^WT^MUMV\WN TQXQL
[aV\PM[Q[XI\P_Ia[QV8+;3!\IZOM\QVO[\]LQM[
&RQIOLFWRILQWHUHVWVWDWHPHQW
<PMI]\PWZ[[\I\ML\PI\\PMaPI^MVWKWVNTQK\[WN
QV\MZM[\ZMOIZLQVO\PMX]JTQKI\QWVWN\PQ[IZ\QKTM
5HIHUHQFHV
+WV\Q8;PIQS,I[\PIOQZQ[IMJA)\PMZW[KTMZW[Q["IKPZWV
QK QVNTIUUI\WZa LQ[MI[MUMLQI\MLJaUI[\ KMTT[+MV\
-]Z21UU]VWT#" v
6IRINQ5:W][\IbILMP))TQXWWZ*7`4,48IZ\QKTM["
5WLQNQML +WUXWVMV\[ +MTT]TIZ =X\ISM *QWTWOQKIT
:WTM[ IVL +TQVQKIT )[[M[[UMV\[ +IZLQW^I[K 0MUI\WT
,Q[WZL,Z]O<IZOM\[#"!v 
BPIVO8A@]@4Q@++IZLQW^I[K]TIZLQ[MI[M["W`QLI
\Q^MLIUIOMIVLIV\QW`QLIV\XZW\MK\QWV-]Z:M^5ML
8PIZUIKWT;KQ# "!v
0QZIaIUI;5QQLI<;UITTLMV[M4,4")VMUMZOQVO
ZQ[S NIK\WZ NWZ KIZLQW^I[K]TIZ LQ[MI[M +TQV +PQU)K\I
#"v
;PMV0@]44]20IW<5I+AIVO04]B/]A
BP]<;PMV/+WZZMTI\QWVJM\_MMV[UITTLMV[MTW_
LMV[Q\a TQXWXZW\MQV KPWTM[\MZWT IVL KIZW\QL IZ\MZa QV\Q
UIUMLQI \PQKSVM[[ QV I PMIT\Pa +PQVM[M XWX]TI\QWV
4QXQL[0MIT\P,Q[7K\!#"
;]XMZSW0:;UITTLMV[MTW_LMV[Q\aTQXWXZW\MQV[]J
KTI[[XI\\MZV*"Q[[]M[NWZ\PMKTQVQKQIV+]ZZ)\PMZW[KTMZ
:MX!!!#"v
/Q]VbQWVQ1<I^WZQ06M_LM^MTWXUMV\[QVI\PMZW[KTM
ZW[Q["KTQVQKITXW\MV\QITWN8+;3!QVPQJQ\QWV>I[K0MIT\P
:Q[S5IVIO#"!v
 /]05BPIVO,?0aXMZKPWTM[\MZWTMUQITW_LMV[Q\a
TQXWXZW\MQV ZMKMX\WZ IVL XZWXZW\MQV KWV^MZ\I[M []J\QT
Q[QVSM`QV\aXM!*QWUML:M[#!"v
!0I[SQV[ 2? BPIVO ; 5MIV[ :- 3MTTMPMZ 23 +TQVM
/?+IVNZ½V,]Y]M);]½ZMbA;\MZV,.6M]ZMO]TQV
IK\Q^I\ML -:** QVL]KM[ \PM ;:-*8 KPWTM[\MZWT
JQW[aV\PM\QKXI\P_IaIVLQVKZMI[M[TW_LMV[Q\aTQXWXZW
\MQV]X\ISM;KQ;QOVIT# "ZI
0QZIVW<1\WA;IMO][I0AW[PQVW/)VW^MTIVL[QU
XTMUM\PWL NWZ Y]IV\QNQKI\QWV WN [UITT LMV[M 4,4 2
4QXQL:M[#"!v
*TQOP-/,aMZ?2)ZIXQLUM\PWLWN\W\ITTQXQLM`\ZIK
\QWV IVL X]ZQNQKI\QWV +IV 2 *QWKPMU 8Pa[QWT !!#
 "!v
*ZILNWZL 55 ) ZIXQL IVL [MV[Q\Q^M UM\PWL NWZ \PM
Y]IV\Q\I\QWVWNUQKZWOZIUY]IV\Q\QM[WNXZW\MQV]\QTQbQVO
\PM XZQVKQXTM WN XZW\MQVLaM JQVLQVO )VIT *QWKPMU
!#" v
:WJMZ\[:)OMVM\QKJI[Q[NWZKWZWVIZaIZ\MZaLQ[MI[M
<ZMVL[+IZLQW^I[K5ML#"v 
:W\P -5 *]RI[*WJIVW^QK 5 4W]QM 52 +IZQW] *
8I\QMV\ IVL 8Pa[QKQIV 8MZ[XMK\Q^M[ WV 5WLM WN
)LUQVQ[\ZI\QWV WN \PM 8+;3! 5WVWKTWVIT )V\QJWLa
)TQZWK]UIJIV1VRMK\IJTM5MLQKI\QWV\W4W_MZ4,4+
4M^MT[+TQV<PMZ#!"!vM
<ZQN]VW^Qe , ;\IVSW^Qe ; 5IZQVSW^Qe 2 *IVW^Qe 5
D]SIVW^Qe67TOI>I[W^Qe*W[QTRSI>]RQ[Qe<McQe5QTIV
8M\ZW^Qe2MTMVI;\MXIVW^QeDWZdM^Qe,QSQe)*MTM[TQV
*6MLMTRSW^Qe1<McQe57[\WRQe57`QLQbMLTW_LMV
[Q\a TQXWXZW\MQVIVLPQOP[MV[Q\Q^MKZMIK\Q^MXZW\MQV QV
VWVLQIJM\QKXZMLQIJM\QKIVLLQIJM\QKXI\QMV\[ QV \PM
IK]\MXPI[MWN\PMNQZ[\UaWKIZLQITQVNIZK\QWV\ZMI\MLJa
XZQUIZa XMZK]\IVMW][ KWZWVIZa QV\MZ^MV\QWV 2 5ML
*QWKPMU#"v!
0]IVOA++PIVO8A0_IVO2;6QVO0+)[[WKQI\QWV
WN [UITT LMV[M TW_ LMV[Q\a TQXWXZW\MQV KPWTM[\MZWT QV
\aXMLQIJM\QK[_Q\PKWZWVIZaIZ\MZaLQ[MI[M*QWUML2
#"v!
8I\MT 2> +I[TISM 52 >aI[ ) +Z]QKS[PIVS 23 8ZIJ
PISIZIV,*PI\VIOIZ,:MLLa3;4QX/A5IKSVM[[
510]OPM[-),]ZZQVO\WV86<ZQOTaKMZQLM[IVL[UITT
LMV[M TW_ LMV[Q\a TQXWXZW\MQV QV \PM LQ[KZQUQVI\QWV WN
KWZWVIZaPMIZ\LQ[MI[MZQ[SQV;W]\P)[QIVXWX]TI\QWV[
)\PMZW[KTMZW[Q[#!"!v 
 :QbbW5*MZVMQ[34W_LMV[Q\aTQXWXZW\MQV[QbMIVLKIZ
LQW^I[K]TIZZQ[SI[[M[[UMV\925#!!"v
!BQUUMZUIV580W_,W8+;3!1VPQJQ\WZ[;\IKS=X\W
;\I\QV[ NWZ 4W_,MV[Q\a 4QXWXZW\MQV +PWTM[\MZWT
+WV\ZWT' )U 0MIT\P ,Z]O *MVMNQ\[ #   "
v
8IKSIZL++I[TISM5;PMXPMZL2<PMZWTMWN[UITT
LMV[M TW_LMV[Q\a TQXWXZW\MQV4,4"IVM_ TWWS 1V\2
+IZLQWT#;]XXT";v
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
25ML*QWKPMU# 
,WVO * ;QVOP )* .]VO + 3IV 3 4Q] 2 +-<8
QVPQJQ\WZ[ LW_V ZMO]TI\M PMXI\QK 4,4 ZMKMX\WZ IVL
8+;3! M`XZM[[QWV in  ^Q\ZW IVL in  ^Q^W \PZW]OP I
;:-*8LMXMVLMV\UMKPIVQ[U)\PMZW[KTMZW[Q[#
"!v
:MKMQ^ML"5IZKP
)KKMX\ML"5Ia
Unauthentifiziert   | Heruntergeladen  12.10.19 07:15   UTC
